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FOREWORD

This document presents EPA’s nutrient criteria for Lakes and Reservoirs in Nutrient
Ecoregion VIIL These criteria provide EPA’s recommendations to States and authorized Tribes
for use in establishing their water quality standards consistent with section 303(c) of CWA.
Under section 303(c) of the CWA, States and authorized Tribes have the primary responsibility
for adopting water quality standards as State or Tribal law or regulation. The standards must
contain scientifically defensible water quality criteria that are protective of designated uses.
EPA’s recommended section 304(a) criteria are not laws or regulations — they are guidance that
States and Tribes may use as a starting point for the criteria for their water quality standards.

The term “water quality criteria” is used in two sections of the Clean Water Act, Section
304(a)(1) and Section 303(c)(2). The term has a different impact in each section. In Section 304,
the term represents a scientific assessment of ecological and human health effects that EPA
recommends to States and authorized Tribes for establishing water quality standards that
ultimately provide a basis for controlling discharges or releases of pollutants or related
parameters. Ambient water quality criteria associated with specific waterbody uses when
adopted as State or Tribal water quality standards under Section 303 define the level of a
pollutant (or, in the case of nutrients, a condition) necessary to protect designated uses in ambient
waters. Quantified water quality criteria contained within State or Tribal water quality standards
are essential to a water quality-based approach to pollution control. Whether expressed as
numeric criteria or quantified translations of narrative criteria within State or Tribal water quality
standards, quantified criteria serve as a critical basis for assessing attainment of designated uses
and measuring progress toward meeting the water quality goals of the Clean Water Act.

EPA is developing section 304(a) water quality criteria for nutrients because States and
Tribes consistently identify excessive levels of nutrients as a major reason why as much as half
of the surface waters surveyed in this country do not meet water quality objectives, such as full
support of aquatic life. EPA expects to develop nutrient criteria that cover four major types of
waterbodies — lakes and reservoirs, rivers and streams, estuarine and coastal areas, and wetlands
— across fourteen major ecoregions of the United States. EPA’s section 304(a) criteria are
intended to provide for the protection and propagation of aquatic life and recreation. To support
the development of nutrient criteria, EPA is publishing Technical Guidance Manuals that'
describe a process for assessing nutrient conditions in the four waterbody types.

EPA’s section 304(a) water quality criteria for nutrients provide numeric water quality
criteria, as well as procedures by which to translate narrative criteria within State or Tribal water
quality standards. In the case of nutrients, EPA section 304(a) criteria establish values for causal
variables (e.g., total nitrogen and total phosphorus) and response variables (e.g., turbidity and
chlorophyll a). EPA believes that State and Tribal water quality standards need to include
quantified endpoints for causal and response variables to provide sufficient protection of uses
and to maintain downstream uses. These quantified endpoints will most often be expressed as
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numeric water quality criteria or as procedures to translate a State or Tribal narrative criterion
into a quantified endpoint.

EPA will work with States and authorized Tribes as they adopt water quality criteria for
nutrients into their water quality standards. EPA recognizes that States and authorized Tribes
require flexibility in adopting numeric nutrient criteria into State and Tribal water quality
standards. States and authorized Tribes have several options available to them. EPA
recommends the following approaches, in order of preference:

(1) Wherever possible, develop nutrient criteria that fully reflect localized conditions and
protect specific designated uses using the process described in EPA’s Technical Guidance
Manuals for nutrient criteria development. Such criteria may be expressed either as
numeric criteria or as procedures to translate a State or Tribal narrative criterion into a
quantified endpoint in State or Tribal water quality standards.

(2) Adopt EPA’s section 304(a) water quality criteria for nutrients, either as numeric
criteria or as procedures to translate a State or Tribal narrative nutnent criterion into a
quantified endpoint.

(3) Develop nutrient criteria protective of designated uses using other sc1ent1ﬁcally

defensible methods and appropriate water quality data.
). G4

. dubbs, Director
Science and Technology

Geoffre
Office
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DISCLAIMER

This document provides technical guidance and recommendations to States, authorized
Tribes, and other authorized jurisdictions to develop water quality criteria and water quality
standards under the Clean Water Act (CWA) to protect against the adverse effects of nutrient
overenrichment. Under the CWA, States and authorized Tribes are to establish water quality
criteria to protect designated uses. State and Tribal decision-makers retain the discretion to adopt
approaches on a case-by-case basis that differ from this guidance when appropriate and
scientifically defensible. While this document contains EPA’s scientific recommendations
regarding ambient concentrations of nutrients that protect aquatic resource quality, it does not
substitute for the CWA or EPA regulations; nor is it a regulation itself. Thus it cannot impose
legally binding requirements on EPA, States, authorized Tribes, or the regulated community, and
it might not apply to a particular situation or circumstance. EPA may change this guidance in the
future.
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EXECUTIVE SUMMARY

Nutrient Program Goals

EPA developed the National Strategy for the Development of Regional Nutrient Criteria
(National Strategy) in June 1998. The strategy presents EPA’s intentions to develop technical
guidance manuals for four types of waters (lakes and reservoirs, rivers and streams, estuaries and
coastal waters, and wetlands) and produce section 304(a) criteria for specific nutrient ecoregions
by the end of 2000. In addition, the Agency formed Regional Technical Assistance Groups
(RTAGs) which include State and Tribal representatives working to develop more refined and
more localized nutrient criteria based on approaches described in the waterbody guidance -
manuals. This document presents EPA’s current recommended criteria for total phosphorus, total
nitrogen, chlorophyll a, and turbidity for lakes and reservoirs in Nutrient Ecoregion VIII
(Nutrient Poor Largely Glaciated Upper Midwest and Northeast) which were derived using the
procedures described in the Lakes and Reservoirs Nutrient Criteria Technical Guidance Manual
- (U.S. EPA, 2000a). -

EPA’s ecoregional nutrient criteria are intended to address cultural eutrophication-- the adverse
effects of excess nutrient inputs. The criteria are empirically derived to represent conditions of
surface waters that are minimally impacted by human activities and protective of aquatic life and
recreational uses. The information contained in this document represent starting points for States
and Tribes to develop (with assistance from EPA) more refined nutrient criteria.

In developing these criteria recommendations, EPA followed a process which included, to the
extent they were readily available, the following elements critical to criterion derivation:

] Historical and recent nutrient data in Nutrient Ecoregion VIII

Data sets from Legacy STORET, Lake Champlain MPD, NYCDEC, NYCDEP, EPA
Regions I and IIT were used to assess nutrient conditions from 1990 to 1998,

° Reference sites/reference conditions in Nutrient Ecoregion VIII

Reference conditions presented in this document were calculated statistically using the
25" percentile of the entire nutrient database for each nutrient parameter. States and
Tribes are urged to determine their own reference sites for lakes and reservoirs within the
ecoregion at different geographic scales and to compare them to EPA’s reference
conditions. '




® Models employed for prediction or validation
EPA did not identify any specific models used in the ecoregion to develop nutrient
criteria. States and Tribes are encouraged to identify and apply appropriate models to
support nutrient criteria development.

L RTAG expert review and consensus
EPA recommends that when States and Tribes prepare their nutrient criteria, they obtain
the expert review and consent of the RTAG.

° Downstream effects of criteria
EPA encourages the RTAG to assess the potential effects of the proposed criteria on
downstream water quality and uses.

In addition, EPA followed specific QA/QC procedures during data collection and analysis: All
data were reviewed for duplications. All data are from ambient waters that were not located
directly outside a perrmtted discharger. The following States indicated that their data were
sampled and analyzed using either Standard methods or EPA approved methods: Minnesota,
Michigan, New Hampshire, Maine. ,

The following tables contain a summary of Aggregate and level III ecoregion values for
TN, TP, water column chl a, and turbidity:

BASED ON 25" PERCENTILE ONLY

Nutrient Parameters Aggregate Nutrient Ecoregion VIII
Reference Conditions
Total phosphorus (ug/L) 8.0
Total nitrogen (mg/L) 0.24 reported (0.33 calculated) -

Chlorophyll a (ug/L) (Fluorometric method) | 2.43

Secchi depth (meters) 4.93

For sub ecoregions, 49, 50, 58, 62, and 82, the ranges of nutrient parameter reference conditions
are:
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BASED ON 25" PERCENTILE ONLY

Nutrient Parameters v Range of Level III Subecoregions
Reference Conditions

Total phosphorus (ug/L) ' 7.0-10

Total nitrogen (mg/L) 0.20-0.44

Chlorophyll a («g/L) (Fluorometric method) | 1.38-2.7

Secchi depth (meters) 4.0-6.1
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NOTICE OF DOCUMENT AVAILABILITY

This document is available electronically to the public through the INTERNET at:
(http://www.epa.gov/OST/standards/nutrient.html). Requests for hard copies of the document
should be made to EPA’s National Service Center for Environmental Publications (NSCEP),
11029 Kenwood Road, Cincinnati, OH 45242 or (513) 489-8190 or toll free (800) 490-9198.
Please refer to EPA document number EPA-822-R-00-010.

viii







ACKNOWLEDGMENTS

The authors thankfully acknowledge the contributions of the following State and Federal
reviewers: EPA Regions 1, 2, 3 and 5; the States of Maine, New Hampshire, Vermont,
Massachuset, New York, Pennsylvania, Michigan, Wisconsin and Minnesota; the Tribes within
the Ecoregion; EPA Headquarters personnel from the Office of Wetlands, Oceans and
Watersheds, Office of Wastewater Management, Office of General Counsel, Office of Research
and Development, and the Office of Science and Technology. EPA also acknowledges the
external peer review efforts of Eugene Welch (University of Washington), Robert Carlson (Kent
State University), Steve Heiskary (Minnesota Pollution Control Agency), Greg Denton and
Sherry Wang (Tennessee Department of Environment and Conservation), and Gerhard Kuhn
(U.S. Geological Survey).

ix







LISTS OF TABLES AND FIGURES

Figures

Figure 1 Aggregate Ecoregion VIII ...... e 7
Figure 2 Aggregate Ecoregion VIII with level ITI ecoregions shown . . ... 9
Figure 3 Sampling locétions within each level III ecoregion .......... 11
Figure 4a | Illustration of data reduction process‘ forlakedata ........... 21
Figure 4b Hlustration of reference condition calculation ............ ... 22
Tables
Table 1 Lake and reservoir records for Aggregate Ecoregion - Nutrient
Poor Largely Glaciated Upper Midwest and Northeast . . ...... 12
* Table 2 : Reference conditions for Aggregate Ecoregion VIII lakes ... .. 14
Table 3a-e Reference conditions for level III ecoregion lakes . .......... 15







TABLE OF CONTENTS

CForeword ... ii
Disclaimer ...... ... . iv
Executive Summary . ... v
Notice of Document Availability ................cooiiouiee e, viii
Acknowledgments .. ........ . Ix
Listof Tablesand Figures ... X
Tableof Contents .......... .. ...t xi
LO IntroduCtion . .........iiiiiuumniitee ittt e e e e 1
2.0 BestUseofthis Information . .............oooiiiuieeeeinimnnn i, 4
3.0 Area Covered by This Document (waterbody type and ecoregion) ................... 6

3.1 Description of Aggregate Ecoreglon VIII-Nutrient Poor largely Glaciated Upper
Midwest and NOTtheast .. .........c..o.uiiuen e e 6
3.2 Geographical Boundaries of Aggregate Ecoregion VIIT ...................... 7
3.3 Level IIl Ecoregions within Aggregate Ecoregion VIIT ...................... 7
4.0 Data Review for Lakes and Reservoirs in Aggregate Ecoregion VIIT ................. 9
4.1 DataSoUrCes . ......ouiiimuiinit e ... 10
4.2 Historical Data from Aggregate Ecoregion VIII (TP, TN, Chl q, Turbidity) ..... 10
4.3 QA/QC of Data SOUICES ... .vvvvtttttttt e e e e 10
4.4 Data for All Lakes/Reservoirs within Aggregate Ecoregion VIIT ............. 10
4.5 Statistical Analysisof Data ..............oiuutnneee 13
4.6 Classification of Lake/ReServoir TYPE . ...vveeevsnnneeaeeeese e .19
4.7. Summary of Data ReductionMethods ................oouuneoonnn. ... 20
5.0 Reference Sites and Conditions in Aggregate Ecoregion VIIT ...................... 23
6.0 Models Used to Predict or Verify Response Parameters .................... e 23

7.0 Framework for Refining Recommended Nutrient Criteria for Lakes and Reservoirs in
Aggregate Ecoregion VIII . ......oiiiiiiiiiii i 23




7.1 Example Worksheet for Developing Aggregate Ecoregion and Subecoregion Nutrient

L5 511 £ 24
7.2 Tables of Refined Nutrient Water Quality Criteria for Aggregate Ecoregion VIII and
Level IIT Subecoregions ... ......ouuiiinireunineneenenennenennn. 25 .
7.3 Setting Seasonal Criteria .. .....cuuititeie ittt it it e et e e e 26
7.4 When Data/Reference Conditions Are Lacking ........................... 27
7.5 Site-Specific Criteria Development .................cviiiinnnennnn... 27
8.0 Literature Cited ........ .ottt ittt i e e 27
9.0 APPENdICES ...t tii eeeeeereeeeeaaa 28

Xii




1.0 INTRODUCTION
Background

Nutrients are essential to the health and diversity of our surface waters. However, in
excessive amounts, nutrients cause’ hypereutrophication, which resulis in overgrowth of plant life
and decline of the biological community. Excessive nutrients can also result in potential human
health risks, such as the growth of harmful algal blooms - most recently manifested in the
Ffiesteria outbreaks of the Gulf and East Coasts, Chronic nutrient overenrichment of a waterbody
can lead to the following consequences: low dissolved oxygen, fish kills, algal blooms,
overabundance of macrophytes, likely increased sediment accumulation rates, and species shifts
of both flora and fauna.

Historically, National Water Quality Inventories have repeatedly shown that nutrients are a
major cause of ambient water quality use impairments. EPA’s 1996 National Water Quality
Inventory report identifies excessive nutrients as the leading cause of impairment in lakes and the
second leading cause of impairment in rivers (behind siltation). In addition, nutrients were the
second leading cause of impairments reported by the States in their 1998 lists of impaired waters.
Where use impairment is documented, nutrients contribute roughly 25-50% of the impairment
nationally. The Clean Water Act establishes a national goal to achieve, wherever attainable, water
quality which provides for the protection and propagation of fish, shellfish, and wildlife and
recreation in and on the water. In adopting water quality standards, States and Tribes designate
uses for their waters in consideration of the Clean Water Act goals, and establish water quality
criteria that contain sufficient parameters to protect those uses. To date, EPA has not published
information and recommendations under section 304(a) for nutrients to assist States and Tribes in
establishing numeric nutrient criteria to protect uses when adopting water quality standards.

In 1995, EPA gathered a set of national experts and asked the experts how to best deal
with the national nutrient problem. The experts recommended that the Agency not develop single
criteria values for phosphorus or nitrogen applicable to all water bodies and regions of the -

across the country, and use reference conditions (conditions that reflect pristine or minimally
impacted waters) as a basis for developing nutrient criteria.

With these suggestions as starting points, EPA developed the National Strategy for the
Development of Regional Nutrient Criteria (National Strategy), published in June 1998. This
strategy presented EPA’s intentions to develop technical guidance manuals for four types of




criteria values for a specific waterbody type. In addition, EPA is committed to working with
States and Tribes to develop more refined and more localized nutrient criteria based on
approaches described in the waterbody guidance manuals and this document.

Overview of the Nutrient Criteria Development Process

For each Nutrient Ecoregion, EPA developed a set of recommendations for two causal
variables (total nitrogen and total phosphorus) and two early indicator response variables
(chlorophyll a and some measure of turbidity). Other indicators such as dissolved oxygen and
macrophyte growth or speciation, and other fauna and flora changes are also deemed useful.
However, the first four are considered to be the best suited for protecting designated uses.

The technical guidance manuals describe a process for developing nutrient criteria that
involves consideration of five factors. The first of these is the Regional Technical Assistance
Group (RTAG), which is a body of qualified regional specialists able to objectively evaluate all of
the available evidence and select the value(s) appropriate to nutrient control in the water bodies of
concern. These specialists may come from such disciplines as limnology, biology, natural
resources management-- especially water resource management, chemistry, and ecology. The
RTAG evaluates and recommends appropriate classification techniques for criteria determination,
usually physical within an ecoregional construct. '

The second factor is the historical information available to establish a perspective of the
resource base. This is usually data and anecdotal information available within the past ten-twenty
five years. This information gives evidence about the background and enrichment trend of the
resource.

The third factor is the present reference condition. A selection of reference sites chosen to
represent the least culturally impacted waters of the class existing at the present time. The data
from these sites is combined and a value from the distribution of these observations is selected to
represent the reference condition, or best attainable, most natural condition of the resource base at
this time. ‘

A fourth factor often employed is theoretical or empirical models of the historical and
reference condition data to better understand the condition of the resource.

The RTAG comprehensively evaluates the other three elements to propose a candidate
criterion (initially one each for TP, TN, chl a, and some measure of turbidity).

The last and final element of the criteria development process is the assessment by the
RTAG of the likely downstream effects of the criterion. Will there be a negative, positive, or
neutral effect on the downstream waterbody? If the RT. AG judges that a negative effect is likely,
then the proposed State/Tribal water quality criteria should be revised to ameliorate the potential
for any adverse downstream effects.




While States and authorized Tribes would not necessarily need to incorporate all five
elements into their water quality criteria setting process (e.g., modeling may be significant in only
some instances), the best assurance of a representative and effective criterion for nutrient
management decision making is the balanced incorporation of all five elements, or at least all
elements except modeling.

Because some parts of the country have naturally higher soil and parent material
enrichment, and different precipitation regimes, the application of the criterion development
process has to be adjusted by region. Therefore, an ecoregional approach was chosen to develop
nutrient criteria appropriate to each of the different geographical and climatological areas of the
country. Initially, the continental U.S. was divided into 14 separate ecoregions of similar
geographical characteristics. Ecoregions are defined as regions of relative homogeneity in
ecological systems; they depict areas within which the mosaic of ecosystem components (biotic
and abiotic as well as terrestrial and aquatic) is different than adjacent areas in a holistic sense.
Geographic phenomena such as soils, vegetation, climate, geology, land cover, and physiology
that are associated with spatial differences in the quantity and quality of ecosystem components
are relatively similar within each ecoregion. :

The Nutrient ecoregions are aggregates of U.S. EPA’s hierarchal level III ecoregions. As
such, they are more generalized and less defined than Ievel ITI ecoregions. EPA determined that
setting ecoregional criteria for the large scale aggregates is not without its drawbacks - variability
is high due to the lumping of many waterbody classes, seasons, and years worth of multipurpose
data over a large geographic area. For these reasons, the Agency recommends that States and
Tribes develop nutrient criteria at the level III ecoregional scale and at the waterbody class scale
where those data are readily available. Data analyses and recommendations on both the large
aggregate ecoregion scale as well as more refined scales (level ITI ecoregions and waterbody
classes), where data were available to make such assessments, are presented for comparison
purposes and completeness of analysis.

Relationship of Nutrient Criteria to Biological Criteria

Biological criteria are quantitative expressions of the desired condition of the aquatic
community. Such criteria can be based on an aggregation of data from sites that represent the:
least-impacted and attainable condition for a particular waterbody type in an ecoregion,
subecoregion, or watershed. EPA’s nutrient criteria recommendations and biological criteria
recommendations have many similarities in the basic approach to their development and data
requirements. Both are empirically derived from statistical analysis of field collected data and
expert evaluation of current reference conditions and historical information. Both utilize direct
measurements from the environment to integrate the effects of complex processes that vary
according to type and location of waterbody. The resulting criteria recommendations, in both
cases, are efficient and holistic indicators of water quality necessary to protect uses.

States and authorized Tribes can develop and apply nutrient criteria and biological criteria
in tandem, with each providing important and useful information to interpret both the nutrient




enrichment levels and the biological condition of sampled waterbodies. For example, using the
same reference sites for both types of criteria can lead to efficiencies in both sample design and
data analysis. In one effort, environmental managers can obtain information to support
assessment of biological and nutrient condition, either through evaluating existing data sets or
through designing and conducting a common sampling program. The traditional biological
criteria variables of benthic invertebrate and fish sampling can be readily incorporated to
supplement a nutrient assessment. To demonstrate the effectiveness of this tandem approach,
EPA has initiated pilot projects in both freshwater and marine environments to investigate the
relationship between nutrient overenrichment and apparent declines in diversity indices of benthic
invertebrates and fish.

2.0 BEST USE OF THIS INFORMATION

EPA recommendations published under section 304(a) of the CWA serve several |
purposes, including providing guidance to States and Tribes in adopting water quality standards
for nutrients that ultimately provide a basis for controlling discharges or releases of pollutants.
The recommendations also provide guidance to EPA when promulgating Federal water quality
standards under section 303(c) when such action is necessary. Other uses include identification of
overenrichment problems, management planning, project evaluation, and determination of status
and trends of water resources. :

State water quality inventories and listings of impaired waters consistently rank nutrient
overenrichment as a top contributor to use impairments. EPA’s water quality standards
regulations at 40 CFR §131.11(a) require States and Tribes to adopt criteria that contain sufficient
parameters and constituents to protect the designated uses of their waters. In addition, States and
Tribes need quantifiable targets for nutrients in their standards to assess attainment of uses,
develop water quality-based permit limits and source control plans, and establish targets for total
maximum daily loads (TMDLs).

EPA expects States and Tribes to address nutrient overenrichment in their water quality
standards, and to build on existing State and Tribal initiated efforts where possible. States and
Tribes can address nutrient overenrichment through establishment of numerical criteria or through
use of new or existing narrative criteria statements (e.g., free from excess nutrients that cause or
contribute to undesirable or nuisance aquatic life or produce adverse physiological response in
humans, animals, or plants). In the case of narrative criteria, EPA expects that States and Tribes
establish procedures to quantitatively translate these statements for both assessment and source
control purposes.

The intent of developing ecoregional nutrient criteria is to represent conditions of surface
waters that are minimally impacted by human activities and thus protect against the adverse
effects of nutrient overenrichment from cultural eutrophication. EPA’s recommended process for -
developing such criteria includes physical classification of waterbodies, determination of current
reference conditions, evaluation of historical data and other information (such as published
literature), use of models to simulate physical and ecological processes or determine empirical




relationships among causal and response variables (if necessary), expert judgement, and
evaluation of downstream effects. To the extent allowed by the information available, EPA has
used elements of this process to produce the information contained in this document. The values
for both causal (total nitrogen, total phosphorus) and biological and physical response
(chlorophyll a, turbidity) variables represent a set of starting points for States and Tribes to use in
establishing their own criteria in standards to protect uses.

In its water quality standards regulations, EPA recommends that States and Tribes
establish numerical criteria based on section 304(a) guidance, section 304(a) guidance modified to
reflect site-specific conditions, or other scientifically defensible methods. For many pollutants,
such as toxic chemicals, EPA expects that section 304(a) guidance will provide an appropriate
level of protection without further modification in most cases. EPA has also published methods
for modifying 304(a) criteria on a site-specific basis, such as the water effect ratio, where site-
specific conditions warrant modification to achieve the intended level of protection. For nutrients,
however, EPA expects that, in most cases, it will be necessary for States and authorized Tribes to
identify with greater precision the nutrient levels that protect aquatic life and recreational uses.
This can be achieved through development of criteria modified to reflect conditions at a smaller
geographic scale than an ecoregion such as a subecoregion, the State or Tribe level, or specific
class of waterbodies. Criteria refinement can occur by grouping data or performing data analyses
at these smaller geographic scales. Refinement can also occur through further consideration of
other elements of criteria development, such as published literature or models.

The values presented in this document generally represent nutrient levels that protect
against the adverse effects of nutrient overenrichment and are based on information available to
the Agency at the time of this publication. However, States and Tribes should critically evaluate
this information in light of the specific designated uses that need to be protected. For example,
more sensitive uses may require more stringent values as criteria to ensure adequate protection.
On the other hand, overly stringent levels of protection against the adverse effects of cultural
eutrophication may actually fall below levels that represent the natural load of nutrients for certain
waterbodies. In cases such as these, the level of nutrients specified may not be sufficient to
support a productive fishery. In the criteria derivation process, it is important to distinguish
between the natural load associated with a specific waterbody and current reference conditions,
using historical data and expert judgement. These elements of the nutrient criteria derivation
process are best addressed by States and Tribes with access to information and local expertise.
Therefore, EPA strongly encourages States and Tribes to use the information contained in this
document and to develop more refined criteria according to the methods described in EPA’s
technical guidance manuals for specific waterbody types.

To assist in the process of further refinement of nutrient criteria, EPA has established ten
Regional Technical Advisory Groups (experts from EPA Regional Offices and States/Tribes). In
the process of refining criteria, States and authorized Tribes need to provide documentation of
data and analyses, along with a defensible rationale, for any new or revised nutrient criteria they
submit to EPA for review and approval. As part of EPA’s review of State and Tribal standards,
EPA intends to seek assurance from the RTAG that proposed criteria are sufficient to protect uses.




In the process of using the information and recommendations contained in this document,
as well as additional information, to develop numerical criteria or procedures to translate narrative
criteria, EPA encourages States and Tribes to:

. Address both chemical causal variables and early indicator response variables. Causal
variables are necessary to provide sufficient protection of uses before impairment occurs
and to maintain downstream uses. Early response variables are necessary to provide
warning signs of possible impairment and to integrate the effects of variable and
potentially unmeasured nutrient loads.

. Include variables that can be measured to determine if standards are met, and variables
that can be related to the ultimate sources of excess nutrients. v
. Identify appropriate periods of duration (i.e., how long) and frequency (i.e., how often) of

occurrence in addition to magnitude (i.e., how much). EPA does not recommend
identifying nutrient concentrations that must be met at all times, rather a seasonal or
annual averaging period (e.g., based on weekly measurements) is considered appropriate.
However, these seasonal or annual central tendency measures should apply each season or
each year, except under the most extraordinary of conditions (e.g., a 100 year flood).

3.0 AREA COVERED BY THIS DOCUMENT

The following sections provide a general description of the aggregate ecoregion and its’
geographlcal boundaries. Descriptions of the level III ecoregions contained within the aggregate
ecoregion are also provided.

3.1 Description of Aggregate Ecoregion VIII - Nutrient Poor Largely Glaciated Upper
Midwest and Northeast

The Nutrient Poor Largely Glaciated Upper Midwest and Northeast is cool and moist. It is
characterized by extensive forests, nutrient-poor soils, a short growing season, limited cropland,
and many marshes, swamps, lakes, and streams. Less cropland and fewer people occur here than
in neighboring nutrient regions; related nutrient problems in surface waters are also less. Water
quality issues center around the effects of acid precipitation, logging, lake recreation, and near-
lake septic systems.

Perennial streams are common and are often fed by water stored in the glacial deposits that
overlie non-calcareous bedrock. Streams typically have low concentrations of alkalinity, sulfate,
chloride, and dissolved solids due, partly, to the insolubility of the bedrock. Levels of fecal
coliform, total nitrogen, total phosphorus, and suspended sediment are also usually low; stream
concentrations of these constituents are typically much less than in nearby, more developed
nutrient regions.

Many oligotrophic and mesotrophic lakes occur in Region VIIL. Total phosphorus
concentrations are usually much lower, and Secchi transparencies are much higher than in the




lakes of the Corn Belt and Northern Great Plains (VI). Acid precipitation caused by airborne
emissions from upwind industrialized regions is a major water quality problem in the eastern
portion of Region VIII and can threaten fish survival in weakly buffered glacial lakes.

Geographic Boundaries of Aggregate Ecoregion VIII

Ecoregion VIII is a fragmented region in the northeast portion of the United States. The
region includes almost the entire States of Maine, New Hampshire and Vermont. In addition
small portions of Massachuset, New York and Pennsylvania are included in the region. To the
west of Pennsylvania, the northern most portions of Michigan, Wisconsin and Minnesota are
encompassed in Ecoregion VIII.

Aggregate Nutrient Ecoregion 8
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Figure 1. Aggregate Ecoregion VIII

33 Level III Ecoregions Within Aggregate Ecoregion VIII

49. Northern Minnesota Wetlands

Much of the Northern Minnesota Wetlands is a vast and nearly level marsh that is sparsely
inhabited by humans and covered by swamp and boreal forest vegetation Formerly occupied by
broad glacial lakes, most of the flat terrain in this ecoregion is still covered by standing water.




50. Northern Lakes and Forests

The Northern Lakes and Forests is a region of nutrient poor glacial soils, coniferous and northern
hardwood forests, undulating till plains, morainal hills, broad lacustrine basins, and extensive
sandy outwash plains. Soils in this ecoregion are thicker than in those to the north and generally
lack the arability of soils in adjacent ecoregions to the south. The numerous lakes that dot the
landscape are clearer and less productive than those in ecoregions to the south.

58. Northeastern Highlands

The Northeastern Highlands comprise a relatively sparsely populated region characterized by
nutrient poor soils blanketed by northern hardwood and spruce fir forests. Land-surface form in
the region grades from low mountains in the southwest and central portions to open high hills in
the northeast. Many of the numerous glacial lakes in this region have been acidified by sulfur
depositions originating in industrialized areas upwind from the ecoregion to the west.

62. North Central Appalachians :

More forest covered than most adjacent ecoregions, the North Central Appalachians ecoregion is
part of a vast, elevated plateau composed of horizontally bedded sandstone, shale, siltstone, -
conglomerate, and coal. It is made up of plateau surfaces, high hills, and low mountains, which
unlike the ecoregions to the north and west, was largely unaffected by continental glaciation.
Only a portion of the Poconos section in the east has been glaciated. Land use activities are
generally tied to forestry and recreation, but some coal and gas extraction occurs in the west.

82. Laurentian Plain and Hills ,

This mostly forested region of dense concentrations of continental glacial lakes is less rugged than
the Northeastern Highlands to the west and considerably less populated than the ecoregion to the
south. Vegetation here is mostly spruce-fir with some patches of maple, beech birch, and the soils
are predominantly Spodisols. By contrast, the forests in the Northeastern Coastal Zone to the
south are mostly white, red, and jack pine and oak-hickory, and the soils are generally Inceptisols
and Oxisols.
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Figure 2. Aggregate Ecoregion VIII with level IIT ecoregions shown

Suggested Ecoregional subdivisions or adjustments

EPA recommends that the RTAG evaluate the adequacy of EPA nutrient ecoregional and
subecoregional boundaries and refine them as needed to reflect local conditions.

40 DATA REVIEW FOR LAKES AND RESERVOIRS IN AGGREGATE
ECOREGION VIII , '

The following section describes the nutrient data EPA has collected and analyzed for this
Ecoregion, including an assessment of data quantity and quality. The data tables present the data
for each causal parameter-- total phosphorus and total nitrogen (both reported and calculated from
TKN and nitrite/nitrate), and the primary response variables-- some measure of turbidity and
chlorophyll a. These are the parameters which EPA considers essential to nutrient assessment
because the first two are the main causative agents of enrichment and the two response variables
are the early indicators of system enrichment for most of the surface waters
(See Chapter 5 of the Lakes and Reservoirs Nutrient Criteria Guidance Manual (U.S. EPA, 20002)
for a complete discussion on choosing causal and response variables.)




4.1 Data Sources

Data sets from Legacy STORET, LCMPD, NYCDEC, NYCDEP, EPA Regions 1 and TIT
were used to assess nutrient conditions from 1990 to 1999. The great majority of the data
contribution to the data summarized in this report is derived from Legacy STORET. EPA
recommends that the RTAGs identify additional data sources that can be used to supplement the
data sets listed above. In addition, the RTAGs may utilize published literature values to support
quantitative and qualitative analyses.

4.2 Historical Data from Aggregate Ecoregion VIII (TP, TN, Chlor a and Secchi Depth)

Subecoregions 49, 50, 58 and 82 have remained fairly stable according to reports from
Jake managers in those areas. Subecoregion 62 has been subject to developmental pressure. EPA
recommends that States/Tribes assess long-term trends observed over the past 50 years. This
information may be obtained from scientific literature or documentation of historical trends. To
gain additional perspective on more recent trends, it is recommended that States and Tribes assess
nutrient trends over the last 10 years (e.g., what do seasonal trends indicate?)

4.3 QA/QC of data sources

An initial quality screen of data was conducted using the rules presented in Appendix C.
Data remaining after screening for duplications and other QA measures (€.g., poor or unreported
analytical records, sampling errors or omissions, stations associated with outfalls, storm water
sewers, hazardous waste sites) were the data used in the statistical analyses.

States within Ecoregion VIII were contacted regarding the quality of their data. The
following States provided information on the methods used to sample and analyze their waters:
Minnesota, Michigan, New Hampshire, Maine. The other States in the Ecoregion did not provide
information prior to the publication of this document. ‘

4.4  Data for all Lakes/Reservoirs within Aggregate Ecoregion VIII

The map in Figure 3 shows the location of the sampling stations within each sub
ecoregion. Table 1 presents all data records for all parameters for Aggregate Ecoregion VIII and
subecoregions within the Aggregate Ecoregion.
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Figure 3 Sampling locations within each level III ecoregion.
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Definitions used to complete Table 1:

1. # of records refers to the total count of observations for that
parameter over the entire decade (1990-1999) for that particular
aggregate or subecoregion. These are counts for all seasons over
that decade. ' ' :

2. # of lake stations refers to the total number of lake and . ‘
reservoir stations within the aggregate or subecoregion from
which nutrient data were collected. Since lakes and Teservoirs
can cross ecoregional boundaries, it is important to note that only
those portions of a lake or reservoir (and data associated with
those stations) that exist within the ecoregion are included within
this table.

4.5  Statistical Analysis of Data

EPA’s Technical Guidance Manual for Developing Nutrient Criteria for Lakes and
Reservoirs describes two ways of establishing a reference condition. One method is to choose the
upper 25" percentile (75" percentile) of a reference population of lakes. This is the preferred
method to establish a reference condition. The 75t percentile was chosen by EPA since it is
likely associated with minimally impacted conditions, will be protective of designated uses, and
provides management flexibility. When reference lakes are not identified, the second method is to
determine the lower 25" percentile of the population of all lakes within a region. The 25%
percentile of the entire population was chosen by EPA to represent a surrogate for an actual
reference population. Data analyses to date indicate that the lower 25% percentile from an entire
population roughly approximates the 75% percentile for a reference population (see case studies
for Minnesota lakes in the Lakes and Reservoirs Nutrient Criteria Technical Guidance Document
[U.S. EPA, 2000a], the case study for Tennessee streams in the Rivers and Streams Nutrient
Criteria Technical Guidance Document [U.S. EPA, 2000b], and the letter from Tennessee
Department of Environment and Conservation to Geoffrey Grubbs [TNDEC, 2000]). New York
State has also presented evidence that the 25% percentile and the 75" percentile compare well
based on user perceptions of water resources (NYSDEC, 2000).

The following tables 2 and 3a-e, present the potential reference conditions for both the
aggregate ecoregion and the subecoregions using both methods. However, the reference lake
column is left blank because EPA does not have observed reference data and anticipates that
States will provide information on reference lakes. Appendix A provides a complete presentation
of all descriptive statistics for both the aggregate ecoregion and the level IIT subecoregion.
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Table 2. Reference conditions for aggregate ecoregion VIIL

Reported values 25% Percentiles based on all Reference Lakes **
Lakes ‘ seasons data for the Decade
Parameter
N* Min Max P25* all seasons * P75 all seasons

TKN (mg/L) 313 0.025 - 2.60 ‘0.32
NO2 +NO3 (mg/L) 270 0 1.11 0.005
TN (mg/L) - calculated NA 0.025 3.7 0.33
TN (mg/L) - reported 159 | o016 1.77 ' 0.24
TP (ug/L) 1238 0.5 657.5 8.00
Secchi (meters) 1515 0.3 14 4.93
Chlorophyll @ (ug/L) -F 84 0.66 37.09 2.44
Chlorophyll @ (ug/L) - S 149 0.75 '39.03 2.39
Chloroph)ﬂl a(ug/L)-T

P25: 25" percentile of all data

P75: 75" percentile of all data

*k as determined by the Regional Technical Assistance Groups (RTAGs)

+ Median for all seasons’ 25" percentiles. E.g. this value was calculated from four seasons’ 25"
percentiles. If the seasonal 25" percentile (P25) TP values are - spring 10ug/L, summer
15ug/L, fall 12ug/L, and winter Sug/L, the median value of all seasons P25 will be 11ug/L.

++ N = largest value reported for a decade / Season.

TN calculated is based on the sum of TKN + NO,+NO;

TN reported is actual TN value reported in the database for one sample.

Chlorophyll a measured by Fluorometric method with acid correction.

Chlorophyll 2 measured by Spectrophotometric method with acid correction.

Chlorophyll a b ¢ measured by Trichromatic method.

A Not Applicable

2 - 0

Table(s) 3a.- e present the potential reference conditions for lakes and reservoirs in the
Level III subecoregions within the Aggregate Ecoregion. The footnotes for Table 2 apply to
tables 3a-¢. ‘




Table 3a. Reference conditions for level ITIT ecoregion 49,

Reported values | 25™ Percentiles based on all Reference Lakes
Lakes seasons data for the Decade *

Parameter N+ Min Max P25* all seasons * P75 all seasons

TKN (mg/L) 13 0.32 1.0 0.49
NO2 +NO3 (mg/L) 13| o.007 0.06 0.009
TN (mg/L) - caleulated NA 0.33 1.06 0.499

TN (mg/L) - reported - - i -

TP (ug/L) 22 10 55 10

Secchi (meters) 28 | . 0.8 6.14 ’ 4.0 : .-

Chlorophyll a (ug/L) - F - - - ‘ -

Chlorophyll a (ug/L) - S 21 1.13 8.85 ' 2.70
Chlorophyll a (ug/L) - T )

Table 3b. Reference conditions for level ITI ecoregion 50.

Reported values 25"™ Percentiles based on all Reference Lakes **
. seasons data for the Decade )
Parameter
N+ Min Max P25* all seasons * P75 all seasons
TKN (mg/L) 262 0.025 2.6 0.32
NO2 +NO3 (mg/L) 154 0 0.32 0.003
TN (mg/L) - calculated NA 0.25 2.92 0.323
TN (mg/L) - reported 17 0.17 1.16 0.40 zz
TP (ug/L) 406 05 440 : 9.69
Secchi (meters) 581 0.4 7.6 4.2
ChlorophyH a (ug/L) - F 2 1.38 4.0 1.38
Chlorophyll a (ug/L) - S 128 0.76 39.03 2.46
Chlorophyll a (ug/L) - T
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Table 3c. Refereﬂce conditions for level III ecoregion S8.

Reported values 25" Percentiles based on all Reference Lakes **
Lakes seasons data for the Decade
Parameter
N+ Min Max P25* all seasons * P75 all seasons

TKN (mg/L) 21 0.05 0.97 | , 0.33

NO2 +NO3 (mg/L) 91 0.003 1.11 " 0.014

TN (mg/L) - calculated NA 0.053 2.08 0.344

TN (mg/L) - reported 107 0.16 1.41 0.20

TP (ug/L) 535 1.0 228.17 7.0

Secchi (meters) 611 0.5 13.1 ' 5.1

Chlorophyil a (ug/L) - F 73 0.66 37.09 2,52

Chlorophyll a (ug/L) - S 1z 7.27 7.27 7.27

Chlorophyll a (ug/L) - T

Table 3d. Reference conditions for level III ecoregion 62.

Reported values 25™ Percentiles based on all Reference Lakes **
Lakes seasons data for the Decade
Parameter _ =
N* Min Max P25* all seasons P75 all seasons

TKN (mg/L) 8 0.06 0.44 : 0.14

NO2 +NO3 (mg/L) 12 0.01 7 0.3 : 6.06

TN (mg/L) - calculated NA 0.07 0.74 0.20

TN (mg/L) - reported 2 0.44 0.60 0.44

TP (ug/L) 14 55 62.5 9.25

Secchi (meters) 11 1.7 4.5 4.0

Chtlorophyll @ (ug/L)-F 9 2.13 113 , 2.70

Chlorophyll a (ug/L) - S - - - -

Chlorophyll @ (ug/L) - T
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Table 3e. Reference conditions for level III ecoregion 82.

No. of Reported values 25™ Percentiles based on all Reference Lakes **
Lakes seasons data for the Decade
Parameter
. N* Min Max P25* all seasons * . P75 all seasons

TKN (mg/L) -1 - - -

NO2 +NO3 (mg/L) - - - -

TN (mg/L) - calculated NA - e -

TN (mg/L) - reported 33 015 177 0.23

TP (ug/L) 261 3.0 60.13 8.0

Secchi (meters) 284 0.9 138 6.1 B

Chlorophyll ¢ (ug/L) - F - - - : -

Chlorophyll a (ug/L) - S - - - - . '

Chlorophyll a (ug/L) - T
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Definitions used in filling Tables 2 and 3 - Reference Condition tables

1. Number of Lakes in Table 2 refers to the largest number of lakes and
reservoirs for which data existed for a given season within an aggregate nutrient
ecoregion.

2. Number of Lakes in Table 3 refers to the number of lakes and reservoirs for
which data existed for the summer months since summer is generally when the
greatest amount of nutrient sampling is conducted. If another season greatly
predominates, notification is made (s=spring, f=fall, w=winter).

3. Medians. All values (min, max, and 25" percentiles) included in the table are
based on waterbody medians. All data for a particular parameter within a lake
for the decade were reduced to one median for that lake. This prevents over-
representation of individual waterbodies with a great deal of data versus those
with fewer data points within the statistical analysis.

4. 25" percentile for all seasons is calculated by taking the median of the 4
seasonal 25" percentiles. If a season is missing, the median was calculated with 3
seasons of data. If less than 3 seasons were used to derive the median, the entry is
flagged (2). ’

5. A 25" percentile for a season is best derived with data from a minimum of 4
lakes/season. However, this table provides 25™ percentiles that were derived with
less than 4 lakes/season in order to retain all information for all seasons. In
calculating the 25" percentile for a season with less than 4 lake medians, the
statistical program automatically used the minimum value within the less-than-4
population. Ifless than 4 lakes were used in developing a seasonal quartile and or
all-seasons median, the entry is flagged (zz). '

Preferred Data Choices and Recommendations When Data Are Missing

1. Where data are missing or are very low in total records for a given parameter, use 25" -
percentiles for parameters within an adjacent, similar subecoregion within the same aggregate ¥
nutrient ecoregion or when a similar subecoregion can not be determined, use the the 25%
percentile for the Aggregate ecoregion or consider the lowest 25" percentile from a subecoregion
(level III) within the aggregate nutrient ecoregion. The rationale being that without data, one may
assume that the subecoregion in question may be as sensitive as the most sensitive subecoregion
within the aggregate.
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2. TN calculated: When reported Total Nitro gen (TN) median values are lacking or very low in
comparison to TKN and Nitrate/Nitrite-N values, the medians for TKN and nitrite/nitrate-N were
added, resulting in a calculated TN value. The number of samples (N) for calculated TN is not
filled in since it is represented by two subsamples of data: TKN and nitrite/nitrate-N. Therefore,
N/A is placed in this box. ’ :

3. TN reported: This is the median based on reported values for TN from the database.

4. Chlorophyll a: Medians based on all methods are reported, however, the acid corrected
medians are preferred to the uncorrected medians. In developing a reference condition from a
‘particular method, it is recommended that the method with the most observations be used.
Fluorometric and Spectrophotometric are preferred over all other methods. However, when no
data exist for Fluorometric and Spectrophotometric methods, Trichromatic values may be used.
Data from the variance techniques are not interchangeable.

5. Periphyton: Where periphyton data exist, record them separately For periphyton-dominated
streams, a measure of periphyton chlorophyll is a more appropriate response variable than
planktonic chlorophyll a. See Table 4, p- 101 of the Rivers and Streams Nutrient Technical
Guidance Manual (U. S. EPA, 2000b) for values of periphyton and planktonic chlorophyll a
related to eutrophy in streams.

6. Secchi depth: The 75" percentile is reported for Secchi depth since this is the only variable for
which the value of the parameter increases with greater clarity. (For lakes and reservoirs only.)

7. Turbidity units: All turbidity units from all methods are reported. FTUs and NTUs are
preferred over JCUs. If FTUs and NTUs do not exist, use JCUs. These units are not
interchangeable. Turbidity is chosen as a response variable in streams since it can be an indicator
of increasing algal biomass due to nutrient enrichment. See pages 32 -33 of the Rivers and
Streams Nutrient Technical Guidance Manual for a discussion of turbidity and correlations with
algal growth.

8. Lack of data: A dash (-) represents missing, inadequate, or inconclusive data. A zero ) is
reported if the reported median for a parameter is 0 or if the component value is below detection.

4.6. Classification of Lake/Reservoir Type

It is anticipated that assessing the data by lake type will further reduce the variability in
the data analysis. There were no readily available classification data in the National datasets used
to develop these criteria. States and Tribes are strongly encouraged to classify their lakes before
developing a final criterion.
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4.7. Summary of Data Reduction Methods

All descriptive statistics were calculated using the medians for each lake within ecoregion
VIII, for which data existed. For example, if one lake had 300 observations for phosphorus over
the decade or one year’s time, one median resulted. Each median from each lake was then used in
calculating the percentiles for phosphorus for the aggregate nutrient ecoregion/subecoregion (level
III ecoregion) by season and year (Figure 4a & b).




Observations for All Iakes/Reservoirs

Data Reduced
to
Median Value
for each
Lake/Reservoir
by
' . Season
‘Winter Spring Surmmer Fall
Rainy Lake Median Rairty Lake Median Rainy Lake Median Rainy Lake Median
Fish Reservair Median Fish Reservoir Median Fish Reservoir Median Fish Reservoir Median
Swan Lake Median Swan Lake Medan Swan Lake Median Swan Lake Median
Tirber ... Tirrber ... Tirrber ... Tirrber ...
Figure 4a.  Illustration of data reduction process for lake data.
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Select 25th Percentile
from Distribution

of Median
Values

25th
- r]l‘.lilllllllllllllIlillll - llI:lf:;llllIlllllllllllllll ll(lr:{lllIllllllllllllllll
Winter Spring Summer Fall
1 1 v ' s .
: : Calculate Median : :
1 1 Value of the 1 1
1 ! 25th Percentiles ! !
' | for the Four Seasons '
TP Half values Halif values
TN Below Median Above Median
TKN 25% : i
NO2+NO3 | v
l I : I |
25% 25% ' 25% 25%
Season A Season 8 ' Season C Season D
1

DO
SECCHI } 75%
Median = Reference Condition for the Ecoregion

Figure 4b.  Illustration of reference condition calculation
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5.0 REFERENCE SITES AND CONDITIONS IN AGGREGATE ECOREGION VIII

Reference conditions represent the natural, least impacted conditions or what is considered
to be the most attainable conditions. This section compares the different reference conditions
determined from the two methods and establishes which reference condition is most appropriate.

A priori determination of reference sites. The preferred method for establishing reference
condition is to choose the upper percentile of an a priori population of reference lakes. States and
Tribes are encouraged to identify reference conditions based on this method.

Statistical determination of reference conditions (25th percentile of entire database.) See Tables 2

and 3a-e in section 4.0. .

RTAG discussion and rationale for selection of reference sites and conditions in Ecoregion VIIL.

. The RTAG should compare the results derived from the two methods described above and present
a rationale for the final selection of reference sites.

6.0 MODELS -USED TO PREDICT OR VERIFY RESPONSE PARAMETERS

The RTAG is encouraged to identify and apply relevant models to support nutrient criteria
development. The following are three scenarios under which models may be used to derive
criteria or 'support criteria development.

. Models for predicting correlations between causal and response variables
. Models used to verify reference conditions based on percentiles
. Regression models used to predict reference conditions in impacted areas

7.0 FRAMEWORK FOR REFINING RECOMMENDED NUTRIENT CRITERIA FOR
LAKES AND RESERVOIRS IN AGGREGATE ECOREGION VIII

Information on each of the following six weight of evidence factors is important to refine
the criteria presented in this document. All elements should be addressed in developing criteria,
as is expressed in our nutrient criteria technical guidance manuals. It is our expectation that EPA
Regions, States, and Tribes (as RTAGs) will consider these elements as States/Tribes develop
their criteria. This section should be viewed as a work sheet (sections are left blank for this
purpose) to assist in the refinement of nutrient criteria. If many of these elements are ultimately
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unaddressed, EPA may rely on the proposed reference conditions presented in Tables 3a-e and
other literature and information readily available to the HQ nutrient team to develop nutrient
water quality recommendations for this ecoregion.

7.1 Example Worksheet for Developing Aggregate Ecoregion and Subecoregion Nutrient

Criteria
. Literature sources
. Historical data and trends
. Reference condition
. Models
. RTAG expert review and consensus

24




. Downstream effects

7.2 Tables of Refined Nutrient Water Quality Criteria for Aggregate Ecoregion VIII and
Level III Subecoregions for TP, TN, Chl a, Turbidity (where sufficient data exist)

Aggregate Ecoregion VIII- Nutrient Poor Proposed Criterion
Glaciated Midwest and Northeast

Total Phosphorus (u.g/L)

Total Nitrogen (mg/L)

Chlorophyll a (ug/L or mg/m?)

Secchi depth (meters)

Other (Index; other parameter such as DO)

e Literature sources

. Historical data and trends

Reference condition

Models

- 25




. RTAG expert review and consensus

. Downstream effects ;

Ecoregion #49-Northern Minnesota Proposed Criterion
Wetlands

Total Phosphorus (ug/L)

Total Nitrogen (mg/L)

Chlorophyll a (ug/L or mg/m?)

Secchi depth (meters)

Other (Index; other parameter such as DO)

7.3 Setting Seasonal Criteria

The criteria presented in this document are based in part on medians of all the 25"
percentile seasonal data (decadal), and as such are reflective of all seasons and not one particular
season or year. It is recommended that States and Tribes monitor in all seasons to best assess
compliance with the resulting criterion. States/Tribes may choose to develop criteria which
reflect each particular season or a given year when there is significant variability between
seasons/years or designated uses that are specifically tied to one or more seasons of the year (e.g.,
recreation, fishing). Using the tables in Appendix A and B, one can set reference conditions
based on a particular season or year and then develop a criterion based on each individual season.
Obviously, this option is season-specific and would also require increased monitoring within each
season to assess compliance. ‘
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7.4 When Data/Reference Conditions are Lacking

When data are unavailable to develop a reference condition for a particular parameter(s)
within a subecoregion, EPA recommends one of three options: 1. Use data from a similar
neighboring subecoregion. E.g., If data are few or nonexistent for the northern cascades, consider
using the data and reference condition developed for the cascades; or 2. Use the 25" perecentiles
for the Aggregate ecoregion or 3. Consider using the lowest of the yearly medians for that
parameter calculated for all the subecoregions within the Aggregate Ecoregion.

7.5  Site-specific Criteria Development

Criteria may be refined in a number of ways. The best way to refine criteria is to follow
the critical elements of criteria development as well as to refer to the Lakes and Reservoirs -
technical guidance manual (U. S. EPA, 2000a).

The Lakes and Reservoirs Nutrient Criteria Technical Guidance Manual presents sections
on each of the following factors to consider in setting criteria

- refinements to ecoregions (Chapter 3)
- classification of waterbodies (Chapter 3)
- setting seasonal criteria to reflect major seasonal climate differences (Chapter 7)

- accounting for significant or cyclical rainfall events - high flow/low flow conditions (Chapter
7 _ '

- setting criteria for reservoirs only (The technical guidance manual recommends that data be
separated for lakes and reservoirs and treated independently if possible because of differing
physical conditions that occur in lakes and reservoirs. In this document all data from both
reservoirs and lakes were considered together since STORET does not allow for the
differentiation of data except by waterbody name.)

8.0 LITERATURE CITED

NYSDEC (New York State Department of Environment and Conservation). 2000.
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9.0 APPENDICES
A. Descriptive Statistics Data Tables for Aggregate Ecoregion

B. Descriptive Statistics Data Tables for Level III Subecoregions within Aggregate Ecoregion

C. Quality Control/Quality Assurance Rules

28




APPENDIX A

Descriptive Statistics Data Tables for Aggregate Ecoregion
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